We investigated the association of melanoma risk with food consumption in a northern Italian population in which disease risk was shown to correlate with linoleic acid and soluble carbohydrates intake. We collected information regarding the habitual consumption of 188 food items in 59 patients with newly diagnosed cutaneous melanoma and 59 sex-and age-matched population controls. In the unadjusted analyses, the intake of several foodstuffs directly or inversely correlated with melanoma risk. In multivariate analysis adjusting for several potential confounders, risk correlated directly with vegetable oil intake and inversely with consumption of crispbreads and rusks. Overall, most of the food items rich in linoleic acid and soluble carbohydrates were unrelated to disease risk. Despite the limited statistical precision of the point estimates, these findings seem to indicate that consumption of specific foods may influence melanoma risk. 
Introduction
The marked differences in melanoma incidence over time and between different populations suggest a key etiologic role of environmental factors, diet being among these potential risk factors (Millen et al., 2004; Naldi et al., 2004; Granger et al., 2006; Le Marchand et al., 2006) . We observed recently in a northern Italian population an association between melanoma risk and a high intake of linoleic acid and a low consumption of soluble carbohydrates, and we aimed at identifying in the same population the food items specifically affecting disease risk (Vinceti et al., 2005a) .
Methods
We carried out a case-control study to investigate the role of environmental risk factors in the etiology of cutaneous melanoma in Modena province, northern Italy (around 6 50 000 inhabitants) (Vinceti et al., 2005a, b) . We examined a consecutive series of 59 newly diagnosed melanoma patients attending the Dermatologic Clinic of Modena University Hospital, provided that they resided in province and had recently been diagnosed with melanoma at an early clinical stage. Each patient was associated with a control through random selection among age-(75 years) and sexmatched Modena province residents.
Apart from a dermatological examination, collection of anamnestic data and sampling of blood and toenails specimens, we obtained information from cases and controls regarding their normal diet through a self-administered semiquantitative food frequency questionnaire originally developed and validated within the European Prospective Investigation into Cancer and Nutrition (EPIC) program (Pisani et al., 1997 (Pisani et al., , 2002 Pala et al., 2003) . This questionnaire was specifically designed for the central northern Italy and consisted of 248 questions concerning the frequency and the quantity of consumption of 188 items, and it was designed to ascertain in detail how much and what kind of foods had been consumed over the previous year, using illustrations of sample dishes of definite sizes or by reference to standard portion sizes.
We calculated melanoma relative risk (RR), as estimated through the odds ratio, in relation to the quantity of food intake using conditional logistic regression. We computed RR and corresponding P-values for linear trend by entering into the model foodstuffs consumption as a continuous variable, both in the whole population and in each sex. For selected food items, we repeated RR calculation adjusting for potential confounders (total energy intake, melanoma family history, skin type, history of sunlight exposure and sunburns).
Results
We report in Table 1 the unadjusted RR of melanoma according to foods consumptions, using intake as a continuous variable. Disease risk correlated directly with vegetable oil intake and inversely with the consumption of pork meat, crispbreads and rusks and orange juice. When we entered in a multivariate model the food items most strongly associated with vegetable oil intake, that is egg, olive oil, tomato sauces and wine, the relation between risk and vegetable oils did not change substantially.
We detected some gender-specific associations: an excess risk linked to 'other animal fats' in men and with crustaceans and molluscs in women, and a reduced risk in relation with butter consumption in women. Table 2 shows the multivariate RR of melanoma according to tertile intake of foods more strongly associated in the Table 1 Relative risk (RR) of melanoma associated to 10-g increments of daily intake of selected food items, case-control study of diet and cutaneous melanoma, Modena province, Italy (95% confidence limits in parentheses) 
Discussion
The small size of the study population is responsible for a major limitation of the present investigation, its reduced statistical power, which lowered the statistical precision of the risk estimates and hampered the detection of small changes in risks. Nevertheless, we consider with interest the study findings due to two strengths of this investigation, its population-based design, which reduces the risk of selection bias inherent to hospital-based studies, and the use of a detailed and validated food frequency questionnaire, which allowed to collect information about the consumption of a large number of food items. Moreover, recall bias is not a plausible explanation of the study findings, since diet is not generally regarded as a risk factor of melanoma by the general population. We detected an association between the consumption of vegetable oil (in our population mainly due to intake of corn oil and sunflower seed oil) and melanoma risk, and average consumption of vegetable oil was considerably greater in patients than in controls (4.94 vs 3.09 g/day in men and 4.75 vs 2.61 in women), though these intakes were within the range reported in the general Italian population (Pala et al., 2003) . However, though this association appears to agree with the excess risk associated previously with linoleic acid intake in the study population, no association emerged between risk and other foods with high polyunsaturated fatty acid (PUFA) content, such as olive oil, processed meat, bread, cakes and related products, margarine, nuts and seed. This seems to indicate that, if the relation between vegetable oils and melanoma is causal, dietary factors other than linoleic acid and PUFA are responsible for excess risk or, alternatively, that foods such as olive oil and nuts contain other substances beneficial to melanoma risk or directly counteracting linoleic acid adverse effects.
Consumption of pork, traditionally very high in the study region (23.0 and 24.5 g/day respectively in control men and women), inversely correlated with risk, but such association found little support in the multivariate analysis. Excess and reduced risk was previously associated to intake of this food (Holman et al., 1986; Osterlind et al., 1988) .
Consistently with previous observations, we did not detect an association between melanoma risk and consumption of fruit and of vegetables, thus indicating no effect of these food groups, which are generally beneficial for other sitespecific cancers. Moreover, melanoma risk showed little if any association with the food categories richest in soluble carbohydrates, such as the 'sugar, honey and jam' group, fruits, cakes and related food items, as well as fruit and vegetable juices, thus yielding little support to the inverse association we detected previously in this study population, while the inverse relation with consumption of crispbread and rusks appears of interest and it deserves further investigation.
We also noted an inverse association in the unadjusted analysis between risk and orange juice intake, but our finding was not confirmed in the multivariate analysis. Consumption of orange juice was associated with reduced melanoma risk in a recent study (Millen et al., 2004) , but opposite results were also reported (Feskanich et al., 2003) . Food intake and risk of cutaneous melanoma M Vinceti et al
